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Regulating On-Site Systems Near Eagle Mountain Lake 
By Dave Jensen 
Water Quality Inspector 
Tarrant County Water Control and Improvement District #1 
Forth Worth, TX  

In many parts of Texas, large numbers of on-site waste water treatment and disposal 
systems are utilized near lakes that supply drinking water.  

There are concerns that septic tanks and other on-site systems might con-taminate nearby 
lakes with bacteria and nutrients.  

At the same time, large numbers of people want to live near lakefronts to take advantage 
of recreational opportunities.  

This situation has challenged regularatory agencies like the Tarrant County Water 
Control and Improvement District No. 1 (TCWCID) to try to find ways to allow on-site 
systems to be used without compromising lake water quality.  

Eagle Mountain Lake, located roughly 15 miles northwest of Fort Worth, is owned by 
TCWCID. It provides raw water supplies for cities the District serves, flood control, and 
recreational use. It's estimated that 3,072 residences near the lake utilize some type of 
onsite wastewater treatment and disposal system.  

Since the lake was filled in 1932, the majority of the households that aren't connected to 
sewers use septic systems that were installed long before current State and District 
regulations went into effect. Many of these systems are located on lots of less than 10,000 
square feet. Soil percolation rates are often greater than 60 minutes per inch. Many areas 
have shallow rocks that cannot absorb effluents. As a result, many on-site systems are 
undersized or inappropriately designed.  

The District has regulatory authority within 2,000 feet of the lake. New, renovated or 
repaired systems in this area are required to meet State standards for system sizing, 
sanitation, and easements for drainage and flood protection. Roughly half of the new 
systems are site-specific and were designed by engineers and sanitarians to protect the 
lake and the surrounding area and to maximize the usable space on each lot.  
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Systems now in use that are functioning properly are "grandfathered fathered" and 
allowed to operate as long as they do not cause problems. When they fail, repairs must be 
made to bring them up to standards. This often requires installing an additional septic 
tank and replacing the existing drainfield (usually with an evapotranspiration bed). 
Effluents are pumped into areas that are away from the lake to maintain a safe distance 
between the lake and the drainfield. Systems that are limited by sanitary or other 
easements are often downsized to take advantage of all the usable space. Households may 
be issued licenses which only allow them to discharge a set amount of effluent.  

The District is now investigating alternative disposal methods that may allow more 
flexibility in the design and installation of on-site systems. Low pressure dosing (LPD) 
systems have been utilized in many areas, but few have yet been employed near Eagle 
Mountain Lake. The systems discharge effluent in alternating pump and rest cycles and 
are able to handle high effluent loading rates without causing surface ponding. The few 
LPD systems now in use have shown high rates of reliability and only a few instances of 
failures. The District requires that LPD systems be designed by an engineer or sanitarian 
and system requirements are specific.  

The District is also assessing the use of microbial rock plant filters (MRPF). These 
systems use plants to remove nutrients from the effluent as it passes along a lined, above-
ground treatment cell. These systems may work well in areas with shallow groundwater 
tables and rocky and permeable soils. In these systems, wastewater is flooded into a Dlant 
bed. Plant root systems take up nitrogen, phosphorus, and other nutrients.  

MRPF systems lower the levels of nutrients in the wastewater and decrease the volume of 
effluents by utilizing evapotranspiration. Because the amount of effluent is decreased, 
smaller absorption field are needed to treat the effluents.  

While there are no MRPF systems now in use at Eagle Mountain Lake, an effort is being 
made to design prototype residential and commercial systems. These systems will be 
evaluated to see if they are applicable. Few installers now have the knowledge and 
experience to effectively work with MRPF systems.  

In summary, local regulations are needed near lakes like Eagle Mountain to protect water 
quality. At the same time, regulatory agencies have to make sure that regulations are not 
so strict or unreasonable that they restrict growth.  

Proposed New TWC Regulations Should Increase Use of Innovative On-
Site Systems 
by Sherman Hart 
On-Site Wastewater 
Texas Water Commission  

The Texas Water Commission (TWC) has proposed new regulations that address on-site 
wastewater treatment and disposal issues.  
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The regulations are now being reviewed by the TWC legal department. A brief summary 
of the regulations is shown below:  

1. Name Change: The rules combine the administrative and the construction 
standards into one document.  

2. Definition: Designated representatives will be allowed to design on-site sewerage 
facilities (OSSF) systems outside of their area of jurisdiction, provided they 
receive approval of their authorized local regulatory agencies. The list of 
regulatory definitions has been expanded to include new technologies.  

3. Requirements for Professiond Design: All proprietary and nonstandard systems, 
all surface application systems, all systems with flows of more than 1,500 gallons 
per day, all multi-unit systems, and any system requiring a variance must be 
professionally designed.  

4. Designer Qualifications : Designers must be a registered engineer or registered 
sanitarian. Only a registered engineer may design nonstandard OSSF systems.  

5. Review of Professional Design: The TWC has the review authority, but may 
delegate this authority to qualified local regulatory agencies who have qualified 
staff.  

6. Review of Subdivision Plans: All proposed subdivisions must be reviewed by 
the TWC, unless the review authority is delegated to an authorized local 
regulatory agency with qualified staff.  

7. Exemptions and Variances: The TWC may grant exemptions and variances for 
any part of these rules. Authorized local regulatory agencies may grant 
exemptions for any other rule they adopt, but not State rules. Delegation by the 
TWC is possible.  

8. Fees: TWC fees have been increased to $200 for standard systems and to $400 for 
professionally designed systems. Local governments not participating as 
authorized agents will be charged for TWC program costs in their areas of 
jurisdiction. TWC will add $25 for program administration costs to each permit 
that is issued. Other costs include a $10 fee to fund research and demonstration 
projects through the On-Site Wastewater Treatment Research Council and a $100 
reinspection fee.  

9. Installer Registration: An advanced class of installers (Installer II) will be added 
to the Licensing Program. Class II installers will be able to conduct basic soil 
analysis and to maintain proprietary systems. To be certified as an Installer II, 16 
hours of additional training will be required. Eight more hours of continuing 
education will be required to renew the license after it expires.  

10. Subdivision Density: Smaller lots can be platted for OSSF use, provided the 
development does not exceed the specified density, the soil is suitable and setback 
distances can be met.  

11. Septic Tanks: Two basic designs utilizing gravity flow of effluents and pumped 
effluents are now considered as standard.  

12. Holding Tanks: Temporary and extended use tanks are now included in the rules.  
13. Other Treatment Processes: Proprietary and non-standard systems are 

discussed. On-going maintenance is required for mechanical systems.  
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14. Disposal Processes: Standard drainfields are discussed. Standards for trenches 
and beds have been changed to require a basic excavation. Sizing is determined 
by a formula that includes the sidewall and bottom areas. Evapotranspiration 
drainfields do not utilize soil absorption to remove water, but instead rely on 
evaporation over a large surface area. Gravel- less pipe, leaching chambers, and 
pressure emitters are all included as proprietary disposal systems. Non-standard 
systems include pressure dosing, mounds systems, deep trench drainfields, and 
soil substitution drainfields.  

15. Setback and separation requirements: The allowable distance from the 
drainfield to private water wells has been reduced to 100 feet.  

16. Soil Technology: Soil, site and drainage analysis is now required in the 
permitting procedure. Percolation tests may be used to analyze soils, but not to 
size systems.  

17. Surface Application Systems: Spray irrigation of treated effluent is addressed.  
18. Greywater Systems: Greywater systems include those that treat and dispose of 

greywater, and those that only dispose of water from clothes washing machines.  

The proposed regulations are intended to better reflect new technologies that have 
recently been approved for use in other states and should give users of these systems 
more flexibility in choosing a system that best fits their needs.  

To obtain a copy of the regulations or for other information about the rules, call Sherman 
Hart of the TWC at (512) 463-7972. 

We Want to Hear From You! 
Dear Readers:  

We are always looking for information about on-site systems in Texas that we can 
include in the newsletter. If you have success stories, challenges you are facing, or other 
news about on-site conditions in Texas that you would like to share with our readers 
please contact us by calling (409) 845-8571 or (409) 845-1851. In many cases, we'll be 
able to include your articles in future issues of On-Site Insights.  

Thanks, 
Ric Jensen 
Editor, On-Site Insights  

Managing On-Site Systerns in Harris County: Problem Soils Require 
Innovative Solutions 
by John Blount 
Harris County Engineering Department 
Houston, TX  
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Since 1978, the Harris County Engineer's Offlce has issued more than 12,424 licenses for 
septic systems. The problems are especially severe because more than 2.8 million people 
live in rural and urban parts of Harris County.  

When House Bill 1875 was passed in 1989, the Engineer's Office was charged with 
added responsibilities to investigate all septic systems that were malfunctioning, 
regardless of whether they were licensed or unlicensed. Since the Bill was passed, more 
than 1,457 citizens complaints have been investigated and 250 cases 4 have been 
prosecuted by the District Attorney's office.  

Harris County's situation is unusual. It is a County with a large urban population that also 
has a large number of rural residents. As a result, the Engineer's Office had to develop 
innovative programs.  

MODERNIZATION PAYS DIVIDENDS  

The first step was to modernize the Office's operations. In 1991, the Engineering 
Department began using a computerized system to check plans and to issue septic tank 
licenses. The system automatically prints the required forms. One of its best features is 
that it cautions the person checking the plans if there are any problems with the site 
where the septic tank will be located. For instance, if sites have had problems with high 
seasonal water tables or clay soils that shrink and swell, this information can be included 
in the computer files. When site plans are checked, the computer software will alert the 
reviewer that these problems exis t. This makes it easier for people checking the plans to 
determine if the design is proper for these limiting factors.  

Because the County has so many areas with sites that require specific solutions, the 
County requires that all septic systems be designed by a registered professional engineer 
or sanitarian.  

Citizen complaints are also logged into the computer system. The system can be used to 
generate lists of inspection requests and follow-up reports. The system can also track 
court actions and judgments, when they are needed, and can provide monthly summaries 
required by the Texas Water Commission.  

To keep up with changing technologies, the County maintains a research library with up-
to-date periodicals and research material related to on-site systems. It also utilizes 
computer link-ups with the EPA Small Flows Clearinghouse.  

COMBINATION EVAPOTRANSPIRATION ABSORPTION TRENCHES  

Many of the soils in Harris County are clays or "black gumbos." During the Summer, 
these soils shrink and swell so much that above-ground cracks as large as two inches are 
routinely noted.  



6 

Because the clay soils present problems for on-site wastewater treatment and disposal, 
alternative strategies had to be developed. State Construction Standards outlined the use 
of evapotranspiration (ET) beds for this type of soils, but the cost of installing them is 
high. In addition, the humid, rainy weather often experienced in the County limits the use 
of these systems by lessening the amount of ET that occurs.  

One solution advocated by the County Engineeis office is the combination evaporation 
absorption or CEA trench system that takes advantage of both absorption and ET. CEA 
trenches are most effective when soil percolation must be augmented by evaporation and 
transpiration. The system allows designers and installers to reduce the total amount of 
distribution lines and gravel . CEA trenches are generally cost effective and function 
well. CEA trenches cannot be used in areas where high groundwater tables could 
infiltrate into the absorption trenches. Trenches should be less than 24" deep to promote 
aerobic and bacterial activity in the disposal field. They should be no longer than 75 feet 
and should be spaced at least 5 feet apart. The trenches are usually covered with mounds 
that are planted with Bermuda or St. Augustine grass. Dirt for the mounds comes from 
the excavation of the trenches. The grass limits the amount of rainfall that would 
normally run off into areas used for adsorption and evaporation. Geotextile fabrics are 
used to separate sandy backfilled areas from the gravel.  

The Engineer's Office developed a design manual that was submitted to and approved by 
the Texas Department of Health.  

CEA trenches are extremely useful in coastal areas that have sandy soils and slow 
percolation rates. The CEA system has become so widely used that is has almost 
eliminated the use of ET beds in the County. CEA trenches allow users to reduce the area 
they have to dedicate to an ET bed. CEA trenches cost only half the amount of ET beds 
and function just as well if not better.  

LOW COST SOLUTIONS  

One of the main efforts of the County Engineer's Office has been to lower the cost of on-
site wastewater treatment and disposal. As a result, several innovative systems have been 
developed and monitored.  

These systems include on-site trickling filters, aerobic and anaerobic upflow biological 
contact units, greywater irrigation systems, and the use of recycled tires that have been 
ground up as a trench media. All these systems are being tested and developed to find 
which methods are most economical and reliable.  

In the near future, the County Engineer's Office intends to perform more in-depth studies 
of the systems which have been identified as being most promising. Funding has already 
been provided by the County Community Development Agency and by the County 
Housing Authority. In addition, the Housing Authority awards grants and loans to 
citizens that need financial assistance to install on-site systems.  
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SUMMARY  

Managing and developing on-site systems is especially challenging in Harris County. The 
County is plagued with many problem soils. In addition, many people who live in the 
County need low-cost on-site systems that work. However, with the use of modern 
technology and by promoting innovative solutions, the County Engineer's Office is trying 
to help as many people as possible.  

NOTE: Blount can be reached at the Harris Co. Engineer's Office at (713) 956-3000. 

Procedures for Approving "Non-Engineered" Low -Pressure Dosed 
Trench Systems 
By Ervin Coonrod 
Austin Health and Human Services Department and 
Travis County Health Department  

Low-pressure dosed (LPD) trench disposal systems have many features that allow them 
to efficientlv dispose of septic tank effluents while protecting water quality.  

LPD systems periodically pump a given amount of effluent under low pressure to a series 
of pipes buried in shallow trenches. Periodic dosing spreads the effluent evenly over the 
entire drainfield which promotes aerobic treatment and prolongs the life of the drainfield.  

LPD systems also allow for effluents to be pumped to areas upslope from the drain field. 
This increases the areas that can potentially be used for drainfields. Other advantages are 
that landscapes usually have to be only minimally disturbed when LPD systems are 
installed, and that effluents can be used for subsurface irrigation for yards and 
landscapes.  

Each LPD system must be designed specifically for the unique characteristics of a given 
lot and must be installed and operated correctly so that it will function efficiently. To help 
make sure that systems are designed correctly, the Austin-Travis County Health 
Department has developed guidelines for designing and installing LPD systems. If 
specific criteria are met, the systems can be approved by the Health Department and 
installed without the assistance of an engineer. If all the criteria cannot be met, the 
systems may still be allowed if an engineer's plan is submitted and approved.  

General criteria fall into two broad categories: the amount of effluents being generated 
and the nature of the site. Individual residences using LPD technology must be no larger 
than 2,700 square feet or have no more than 4 bedrooms. Groundwater must be at least 6 
feet below the surface and sites should be relatively level (slopes of 7% or less). The use 
of water-saving devices is required.  

Once the general criteria have been met, those wishing to design and install an LPD 
system follow a 12-step procedure.  
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1. Applications must be completed and site plans must be prepared. These plans 
describe in general terms the system that will be installed.  

2. Site evaluations are conducted by the Health Department. Areas are identified for 
the drainfield. Sites with steep slopes cannot be graded or cut down to meet the 
7% slope requirements and should be in a "natural" topographic condition.  

3. The location of trenches should be laid out on the site. Below-ground areas with 
large tree roots and under ground utilities should be avoided.  

4. Trenches should be leveled and cleaned. Trench bottoms must be leveled on 
undisturbed soils, not backfilled materials. Cuttings and spoils must be completely 
removed.  

5. Sewers that connect the house with the septic system should be installed. These 
must be constructed of cast or ductile iron or Schedule 40 PVC pipe. The slope of 
the sewer pipe must be at least a .25 inch fall per foot.  

6. Septic tanks should be designed, constructed, and installed. Effluent loading is 
based on the number of bedrooms and house size. For non-residential systems, the 
tank size should equal three times the average daily flow. Tanks set deeper than 1 
foot must be equipped with risers over inspection ports.  

7. Pump tanks should be installed. Pump tanks must have a minimum capacity of 
500 gallons. The tanks must be able to contain at least the amount of effluents 
pumped in a 10-minute period (for a 3-bedroom house this would be 
approximately 230 gallons). This guards against overflows if the system 
malfunctions. Pumps must have a lid that can be locked to prevent access by 
children and small animals.  

8. Submersible pumps, alarms and switches must be installed. To provide a warning 
when malfunctions occur, alarms equipped with lights and a buzzer are required. 
They must be installed in a house, garage or other conspicuous place.  

1ST CONSTRUCTION INSPECTION  

The Health Department checks to see that trenches worn excavated at the 
locations Thrown on the site plan that the trenches are the proper depth, and that 
the pump and septic tanks are structurally sound.  

9. Distribution lines, holes, supply lines, switch va lves, and pressure regulating 
valves are installed.  

10. Rocks and pipes are installed. The gravel layer must be at least 1 foot deep and 
gravel sizes should be 3/8ths of an inch. Distribution pipes should be placed on 
top of the gravel layer.  

11. A distribution test should be performed. After filling the tank with water, the 
pump should be activated. Pipes and holes should be checked to see that the flow 
is not restricted. Supply lines should be inspected for leaks and defects in the pipe. 
Water pressure should be checked to see that the system delivers at least 2 feet of 
head pressure.  

SECOND CONSTRUCTION INSPECTION  
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At this time, the Health Department inspects and checks the gravel and pipes, 
pumping pressure, the distribution system, the septic tank, and the pump alarm.  

12. The drainfield is backfilled and final landscaping is completed. Trenches and the 
entire disposal area must be covered with a mound of 6" of sandy loam soil. In 
some cases, berms or swales should be built to retain stormwaters.  

LANDSCAPE INSPECTION  

At this time, the Health Department inspects the site to make sure that an 
adequate vegetative cover is provided and that berms are properly built.  

NOTE: This is a shortened version of a paper, "Manual for Non-Engineered Low 
Pressure Dosed Trench Systems," that was presented at the Texas On-Site Wastewater 
Conference in Austin in 1992. Coonrod can be reached at (512) 469-2022 The 
Conference proceedings can be ordered by calling (512) 322-2777. 


